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Gradientﬂowsinasymmetricmetricspaces. (Englishsummary)
NonlinearAnal. 71 (2009),no.11, 5820–5834.
The authors study gradient ﬂows in spaces with nonsymmetric distances, i.e., spaces X with a
distance d satisfying (i) d(x,y) = 0 if and only if x = y and (ii) d(x,z) ≤ d(x,y)+d(y,z) but not
necessarily (iii) d(x,y) = d(y,x). Gradient ﬂows in metric spaces were initiated in [E. De Giorgi,
in Boundary value problems for partial differential equations and applications, 81–98, Masson,
Paris, 1993; MR1260440 (95a:35057)] and a very good textbook on this topic is [L. Ambrosio,
N. Gigli and G. Savar´ e, Gradient ﬂows in metric spaces and in the space of probability measures,
Second edition, Birkh¨ auser, Basel, 2008; MR2401600 (2009h:49002)].
The paper [R. Rossi, A. Mielke and G. Savar´ e, Ann. Sc. Norm. Super. Pisa Cl. Sci. (5) 7 (2008),
no. 1, 97–169; MR2413674 (2010e:35297)] seems to have been the ﬁrst contribution to the theory
of gradient ﬂows in asymmetric metric spaces (and the setting is more general in some points).
With respect to that paper, here Chenchiah, Rieger and Zimmer weaken the assumption on the
asymmetric metric space because they require lower semicontinuity in the second argument of
the metric only (and not necessarily with respect to the ﬁrst argument). To know more about the
topology of asymmetric metric spaces, see Section 2.
The main result, Theorem 4.21, provides the existence of a gradient ﬂow obtained by two differ-
ent schemes of approximation-interpolation. It seems to the reviewer that there is no discussion on
uniqueness of the gradient ﬂow. The compactness ingredient in the proof is a generalized version
of Helly’s Theorem (Theorem 4.20) which is a natural extension of an asymmetric Arzel` a-Ascoli
theorem [J. Collins and J. Zimmer, Topology Appl. 154 (2007), no. 11, 2312–2322; MR2328014
(2009b:46010)].
ReviewedbyNicolasJuillet
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